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Applicant's election with traverse of Group II claims (claims 1 , 6-1 1 , 14, 1 5, and 
17-19) in the response dated September 16, 2003 is acknowledged. The traversal 
(pages 3-4) is that the fact that a linking or generic claim is present would make the 
restriction requirement improper, that all of the restricted compounds are charge 
modification compounds, and that there is no explanation as to why the restricted 
groups being both independent and distinct. The traversal has been considered but is 
only found partially persuasive for rejoining Group III to Group II claims. The traversal is 
not found persuasive for examining all of the groups including Group I claims because 
the fact that a generic or linking claim is present, wherein no substantially common 
structure shared by the restricted compounds is even recited, does not necessarily 
mean that a restriction requirement cannot be made properly. Each of the restricted 
compounds is distinct on its face, and thus, a search of one does not necessarily render 
the other anticipatory or obvious. For example, and as set forth in the restriction 
requirement, a search of the use of PEG which is used to modify the surface potential of 
a DNA complex does not overlap with the use of citraconic anhydride or the use of N- 
hydroxysuccinimide acetate based reagent for neutralizing the positive charge on the 
surface of a head group of a DNA complex, which is composed of a DNA sequence 
complexing with a cationic lipid or cationic polymer. 

As such, the restricted groups are considered distinct, regardless whether its use 
as a charged modification agent is recited. A search and examination of structurally 
distinct compounds altogether, let alone its examination for patentability, would impose 
a serious burden to the examiner. Applicant's election with traverse of species of 
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cationic lipid is also acknowledged in the response filed September 16, 2003. Applicant 
also traverses for the same reasons as set forth above. The traversal has been 
considered and is found persuasive. Thus, the species restriction is withdrawn by the 
examiner. 

Claims 2-5, 12, 13, 16, 17 have been withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected claimed invention. 

Claims 1, 6-11, 14, 15, 18, 19 are pending for examination. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -- 
(e) the invention was described in a patent granted on an application for patent by 
another filed in the United States before the invention thereof by the applicant for 
patent, or on an international application by another who has fulfilled the 
requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this title before the 
invention thereof by the applicant for patent. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
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subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(f) or (g) prior 
art under 35 U.S.C. 103(a). 

Claims 1, 6-11, 14-15, 18, 19 are rejected under 35 USC 102(e), as being 
anticipated by, or in the alternative, under 35 USC 103, as being unpatentable over 
Monahan (US 6,379,966 B2). 

The claims are readable on an aqueous solution comprising a DNA/polymer 
complex, wherein one or more cationic head groups of a polymer contained in the 
DNA/polymer complex is modified by a reaction with citraconic acid anhydride or N- 
hydroxysuccinimide ester based reagent. 

Monahan teaches the same throughout the disclosure, such as the abstract, 
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claims 1, 4, 5, column 4, lines 14-63, column 5 bridging column 6, column 6, line 14-48, 

column 11, lines 20-65, column 15, line-38, column 23, lines 55-65, column 25, lines 37- 

46, particularly column 24, lines 55-65. 

Regarding the main inventive concept of ensuring that a complex composed of a 

polymer and a DNA has a negative zeta potential prior to a cell delivery protocol in an 

intravascular environment, the abstract, for example, states: 

Disclosed is a complex for providing nucleic acid expression 
in a cell. A polynucleotide and a polymer arc mixed together 
to form the complex wherein the zeta potential of the 
complex is not positive. Then the complex is delivered to the 
cell wherein the nucleic acid is expressed. 

Regarding a description of polymeric carriers, column 4 states: 

A polymer is a molecule built up by repetitive bonding 
S together of smaller unil.s called monomers. Tn this applica- 
tion the term polymer includes both oligomers which have 

two to about 80 monomers and polymers having more than 

SO monomers. The polymer can lie linear, branched network, 

star, comb, or ladder types of polymer. The polymer can be 
n a homopolyrncr fn which a single monomer is used or can he 

copolymer in which two or more monomers are used. Types 

of copolymers include ullemaling, random, block and grail. 
One of our several methods of nucleic acid delivery to 

cells is the use of nucleic acid-poly cations complexes. It was 
S shown ifiHl cilionic proteins like histories and prolamines or 

synlhelic polymers like polylysinc, polyarginine, 

polyornilhine, DEAE dexlran, polybrene, and polyethylcn- 

iniine are effective intracellular delivery agents while small 

polycalions like spermine are incfieclive. 



A teaching of employing a targeting ligand is disclosed on column 5 bridging 



column 6. 
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Regarding the "recharging" concept, wherein a resulting particle with a net 
negative charge, column 1 1 states: 

(glutathione) found in the cell. Negatively charged polymers 
can be fashioned in a similar manner, allowing ihe con- 4Q 
densed nucleic acid particle (DISA+polyealion) to be 
"recharged" wilh a cleavable anionic polymer resulting in a 
particle with a net negative charge that after reduction of 
disulfide bonds will release the poiynucieic acid, lhc reduc- 
tion potential o£ the disulfide bond in the reducible 45 
co-monomer can be adjusted by chemically altering Ihe 
disulfide bonds environment. This will allow the construc- 
tion of particles whose release characteristics can be tailored 
so that (he polynucleic acid is released at the proper poinl. in 
Ihe delivery process. 



Column 15, lines 26-65 also disclose the use of a reactive group such as N- 
Hydroxysuccinimide esters or citraconic anhydride for the making a cleavable anionic 
polymers, which then can be employed to be coupled to a targeting ligand and/or 
DNA/polycation complexes: 

Cleavable anionic polymers can be designed in much the 
same manner as the cationic polymers. Short, oiulti-valent 
oligopeptides of glutamic or aspartie acid can be synthesized 
with the carboxy terminus capped with ethylene diamine. 
'Ibis oligo can the be incorporated into a bulk polymer as a 
co-monomer with any of the amine reactive disulfide con- 
taining crosslinkers mentioned previously, A preferred 
crosslinker would make use of WHS esters as the reaclive 
group to avoid retention of positive charge as occurs with 
imidales. The cleavable anionic polymers can be used (o 
recharge positively charged panicles of condensed poly- 
nucleic acids. 

Regarding an advantage of employing of an exterior layer being negatively 



charge in DNA/polymeric particles, wherein the layer covers the DNA complex so as to 
make the delivery particle negatively charged, Column 23 discloses: 
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'Jo inercasc the stability of DNA particles in scrum, wo 
have added lu p(*silively-eharged DNA-pnlyealinn particles 
poly anions that form a third layer in the DN A complex and 
make the particle negatively charged. To assist in the dis- 
ruption of the DNA complexes, we have synthesized poly- e 
mers that are cleaved in the acid conditions found in the 
erulusome, pH 5—7. We also have reason lo lielievu thai 
cleavage of polymers in the DNA complexes in the endo- 
snme assists in endnsnme disruption and release of DNA 
into the cytoplasm. 6 



Synthesis of citraconylpoly-L-Lysine, wherein Poly-L-lysine and citraconic 
anhydride are employed in the making of a solution comprising Citraconylpoly-L-Lysine, 
is disclosed on column 25, lines 27-36. 

Regarding the advantages of employing negatively charged complexes using 
non-cleavable polymers, column 28 discloses: 

Many cationic polymers such as histone (111, 112a, II2b, 
H3, H4, H5), HMCi proteins, poly-L-lysine, 
polyethyleneimine, protamine, and poly-histidine are used 
lo compact polynuclcic acids to help facilitate gene delivery 
io vitro and in vivo. A key for efficient gene delivery using 
prior art methods is that the non-cleavable cationic polymers 
(both in vitro and in vivo) must be present in a charge excess 
over the DNA so that the overall net charge of the DNA' 
polycation complex is positive. Conversely, using our intra- 
vascular deliver}' process having non-cleavable cationic 
polymer/1 )N A complexes we found that gene expression is 
must efficient when l.hc overall net charge of the complexes 
are negative (DNA negative charge>polycation positive 
charge). Tail vein injections using cationic polymers com- 
iiuirily used for DNA condensation and in vitro gene deliv- 
ery revealed that high gene expression occurred when the 
net charge of the complexes were negative. 

Specific species of DNA 7 whieh include antisense and those that encode 

therapeutic proteins, are disclosed on column 6. 

To the extent that the claims are readable on specific embodiments, which 
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include an incorporation of a targeting orfusogenic peptide to an N-hydroxysucinimide, 
wherein the reagent can be added to the exterior of and within a polymer/DNA complex, 
it would have been obvious for one of ordinary skill in the art to react to a N- 
Hydroxysuccinimide ester containing targeting/fusogenic ligand to the surface of the a 
polymer /DNA complex. One of ordinary skill in the art would have been motivated to 
couple covalently to a N-Hydroxysuccinimide ester containing targeting/fusogenic ligand 
to the surface of a polymer/DNA complex because Monahan teaches that 
targeting/fusogenic ligands can be incorporated to the surface of a DNA carrier in order 
to increase the utility of the carrier for targeted delivery of the DNA, and by having a N- 
Hydroxysuccinimide ester in a targeting ligand such as peptide ligand, one would also 
ensure an the overall net negative charge on the surface of the modified polymer/DNA 
complex, and such coupling would be able to be cleaved within a transfected cell 
(column 24 to column 25), as taught as being advantageous by the combined cited 
references. One of ordinary skill in the art would have expected from the teaching of 
Monahan that expression is most efficient as long as the overall net charge of the 
complexes is negative charged, and that the DNA would then be released intracellular^ 
for expression. 

Thus, the claims are anticipatory, or in the alternative, are prima facie obvious. 



Claims 1, 6 are rejected under 35 USC 102(e) as being anticipated by Semple 
(US Pat No. 6,287,591 B1). 
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The claims are readable on an aqueous solution comprising a DNA/cationic lipid 
complex, wherein one or more cationic head groups of the complex on the surface of 
the lipid particles are modified by a reagent containing buffer so as to form modified 
DNA/cationic lipid complex having an overall net neutral surface. Semple teaches the 
same on column 9. More specifically, Column 9 states: 



llie methods and composition of the invention make use i 
of certain lipids which can he present in both a charged and 
an uncharged form. For example, amino lipids which are 
charged at a pll below the pK^ of ihc amino group and 
substantially neutral at a pll above the pk„ can lie used in a 
two-step process. First, lipid vesicles can lie formed at the i 
lower jiH with (cationic) amino lipids mid oilier vesicle 
components in the presence of nucleic acids. In this manner 
(he vesicles will encapsulate and entrap Ihe nucleic acids. 
Second, I.Ik: surface charge of die newly Conned vesicles can 
be neutralized by increasing the pll of the medium to a level 2 
alwwc Ihc pTC a of the amino lipids presenL, i.e., to physi- 
ological pi I or higher. Particularly advantageous aspects of 
(his process include both the facile removal of any surface 
adsudH.il nucleic acid and a rcsullanl nucleic aeid delivery 
vehicle which has a neulral surface. Liposomes or lipid 3 
particles having a neutral surface arc expected lo avoid rapid 
clearance from circulation ami to avoid certain toxicities 
which are associated with cationic liposome preparations. 



Column 10 further discloses that 

As used herein, the term "ammo lipid" is meant to include 
those lipids having one or Ivvo Tatty acid or Tally alkyl chains 
and an amino head group (including an alkylamino or 
diuikyiamino group) which is prolonalcd to form a cationic 
_ lipid at physiological pH (see FIG. 2A). In one group oT 



Th us, Semple teaches that by mo difyi ng the surfa ce of DNA /c atio nic lipid 



particles containing formulation, the particles would resist degradation from in vivo 
circulation and not produce certain toxicities, which are associated with cationic 
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liposome preparations. As such, the claims are anticipatory. 



Claims 1, 6-11, 14, 18, 19 are rejected under 35 USC 103(a) as being 
unpatentable over Semple (US Pat No. 6,287,591 B1) taken with Trubetskoy (US 
2003/0026841 A1, claiming priority to provisional application 60/174,132, filed 12/31/99, 
wherein a copy of the provisional application is attached) and Monahan (US 6,379,966 
B2). 

The claims are readable on an aqueous solution comprising a DNA/cationic lipid 
complex, wherein one or more cationic head groups of the complex is modified by a 
reagent such as a buffered solution containing citraconic anhydride or N- 
hydroxysuccinimide ester so as to form modified DNA/cationic lipid complex having an 
overall net neutral or negative charge. 

Semple teaches the same on column 9. More specifically, Column 9 states: 
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lhe methods and composition of the invention make use i 
of certain lipids which can be present in both a charged and 
an uncharged form. For example, amino lipids which are 
charged al a pll below the pK„ of (ho amino group and 
substantially neutral at a pll above the pk„ can he used in a 
two-step process, hirst, lipid vesicles can be formed at the 1 
lower pH with (cat.innic) amino lipids and other vesicle 
components in the presence of nucleic acids. In this manner 
the vesicles will encapsulate and entrap the nucleic acids. 
Second, the Miirbice charge of Uie newly formed vesicles can 
he neutralized hy increasing the pll of the medium to a level i 
alHive die pK tt of the amino lipids present, i.e.. In physi- 
ological pll or higher. Particularly advantageous aspects of 
(his process include both ihe facile removal of any surface 
rulsudiLil nucleie acid and a resultant, nucleic acid delivery 
vehicle which has a neulral surface, liposomes or lipid 3 
particles having a neutral surface arc expected to avoid rapid 
clearance faun circulation and to avoid certain toxicities 
which arc associated with calionic liposome preparations. 



Column 10 further discloses that 

As used herein, the term "amino lipid" is meant to include 
those lipids having oik; or two fatly acid or Tally m Iky I chains 
ami an amino head group (including an alkylamino or 
dialkylamino group) which is prolonaled lo form a calionic 
_ lipid al. physiological pH (see FTG. 2A). Tn one group of 



Thus, Semple teaches that by modifying the surface of DNA/cationic lipid 
particles containing formulation, the particles would resist degradation from in vivo 
circulation and not produce certain toxicities, which are associated with cationic 
liposome preparations. Therapeutic DNA sequences are disclosed throughout columns 
14-16. 



Semple does not teach the use of a buffered solution containing citraconic 



anhydride or N-hydroxysuccinimide ester for charge modification, nor does Semple 
teach that the surface of the lipid particles have an overall net negative charge. 
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However, at the time the invention was made, on par. 52 on page 5 (also see 
page 1 of the provisional application). Trubetskoy teaches that at the time the invention 
was made, a recharging process can be applied to a cationic lipid/DNA complex in a 
typical gene delivery formulation, thereby enhancing the efficiency of gene transfer in 
vivo. 

In addition, Monahan teaches the use of a reactive group such as N- 
Hydroxysuccinimide esters or citraconic anhydride as functional groups for charge 
modifications. Specifically, Monahan teaches the use of the functional or reactive 
groups for the making a cleavable N-Hydroxysuccinimide esters or citraconic anhydride 
based anionic polymer, which then can be employed for coupling to DNA/polycation 
complexes: 

Cleavable anionic polymers can be designed in much the 
same manner as the cationic polymers. Short, nnilti-valent 
oligopeptides of glutamic or asparlic acid can be synthesized 
with the carboxy terminus capped with ethylene diamine. 
This oligo can I he be incorporated inlo a bulk polymer as a 
co-monomer with any of Lhe amine reactive disulfide con- 
taining crosslinkcrs mentioned previously. A preferred 
crosslinkcr would make use of NHS esters as the reactive 
group to avoid retention of positive charge as occurs with 
imidatcs. The cleavable anionic polymers can be used lo 
recharge positively charged particles of condensed poly- 
nucleic acids. 

Regarding an advantage of employing of an exterior layer being negatively 
charge, wherein the layer covers the DNA complex so as to make the delivery particle 
negatively charged, Column 23 of Monahan discloses: 



Application/Control Number: 09/996,838 
Art Unit: 1632 



Page 13 



To increase the stability of DN A particles in scrum, wc 
have added lo positively-charged DNA-polycation particles 
poly anions thai form a third layer in the DN A complex and 
moke the particle negatively charged. To assist in the dis- 
ruption of the DNA complexes, we have synthesized poly- e 
mors that arc cleaved in the acid conditions found in the 
eiulusome, pH 5—7. We also have reason to liclicvc that, 
cleavage of polymers in the DNA complexes in (he endo- 
some assists in endnsnme disruption and release of DNA 
inlo the cytoplasm. $ 

The use of citraconic anhydride as a functional or reactive group is disclosed 
column 25, lines 27-36. 

Regarding the advantages of employing negatively charged complexes using 
non-cleavable polymers, column 28 discloses: 

Many cationic polymers such as histone (111, 112a, II2b, 
H3, H4, H5), HMG proteins, poly-L-iysine, 
polyethyleneimine, protamine, and poly-histidine are used 
to compact polynucleic acids lo help facilitate gene delivery 
in vitro and in vivo. A key for efficient gene delivery using, 
prior art methods is that the non-cleavable cationic polymers 
(both in vitro and in vivo) mnsl be present in a charge excess 
over the DNA so that the overall net charge, of the DNA/ 
polycation complex is positive. Conversely, using our intra- 
vascular delivery process having non-cleavable cationic 
polymer/DNA complexes we found that gene expression is 
most efficient when the overall net charge of the complexes 
are negative (DNA negative chargopolycation positive 
charge). Tail vein injections using cationic polymers com- 
monly used Tor DNA condensation ami in villi* gene deliv- 
ery revealed that high gene expression occurred when the 
net charge of the complexes were negative. 



Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention made that a charge modification or reversing process is a necessary step to 
enhance an in vivo stability and gene transfer efficiency of a cationic lipid/DNA particles 
having a positively charge surface, as evidenced by the teachings of all of the cited 
references. One of ordinary skill in the art then would have been motivated to further 
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modify the surface of a cationic lipid/DNA complex such as those employed in Semple 
or known in the prior art so as to ensure that the surface of theses charged lipid/DNA 
particles have an overall neutral or negative charges. One of ordinary skill in the art 
would have been motivated to make a charge modification on the surface of the cationic 
lipid/DNA particles with any known reagent because by having the overall neutral or 
negative charge on the surface of the lipid particles, the particles would have more 
stability, entrap more DNA, resist degradation during its in vivo circulation, and provide 
an enhanced gene transfer efficiency, as evidenced by the teachings of Trubetskoy and 
Monahan. 

One of ordinary skill in the art would also have been motivated to employ any 
known reagent, such as a buffer containing N-Hydroxysuccinimide esters or citraconic 
anhydride, which is conventionally employed in the prior art for charge modification, for 
charge modification of the surface of any amino lipid/DNA particles or cationic head 
group containing lipid/DNA particles. One of ordinary skill in the art would have been 
motivated to do so because both Semple teaches that a buffered solution can be used 
to neutralize the positive charges present on the surface of a lipid/DNA complex, and 
because Trubetskoy teaches that an addition of polyanionic molecules would enhance 
the transfer activity of a DNA/cationic lipid complex. One of ordinary skill in the art 
would have expected that N-Hydroxysuccinimide esters or citraconic anhydride are 
suitable reactive groups because Monahan teaches the use of the reagents in a charge 
modificatiorTof a cationic molecule such as a cationic amino group, and further teaches 
that gene expression is most efficient when the overall net charge of the complexes is 
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negative. One would have a reasonable expectation of success of being able to 
efficiently deliver and express a DNA of choice in vivo as long as the overall net charge 
of the complexes as a result of a charge modification is neutral or negative. 

To the extent that the claims are readable on specific embodiments, which 
include an incorporation of a targeting ligand to an N-hydroxysucinimide, wherein the 
reagent can be added to the exterior of a lipid/DNA complex, it would have been 
obvious for one of ordinary skill in the art to react to a N-Hydroxysuccinimide ester 
containing targeting or fusogenic ligand to the surface of the a lipid/DNA complex. One 
of ordinary skill in the art would have been motivated to couple covalently a N- 
Hydroxysuccinimide ester containing targeting ligand to the surface of a lipid/DNA 
complex because Monahan teaches that targeting ligands can be incorporated to the 
surface of a DNA carrier in order to increase the utility of the carrier for targeted delivery 
of the DNA, and by having a N-Hydroxysuccinimide ester in a targeting ligand such as 
peptide ligand, one would also ensure an the overall net negative charge on the surface 
of the modified lipid/DNA complex, as taught as being advantageous by the combined 
cited references. 

Thus, the claims as a whole are prima facie obvious. 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Dave Nguyen whose telephone number is 
571-272-0731. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amy Nelson, may be reached at 571-272-0804. 

Papers related to this application may be submitted to Group 1600 by facsimile 
transmission. Papers should be faxed to Group 1600 via the PTO Fax Center number, 
which is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionist whose telephone number is (703) 308-0196. 
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PRIMARY EXAMINER 
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Synthetic Polyampholytes For Gene Transfer 



Background: 

Polyampholytes broadly can be defined as copolyelectrolytes containing both positively and 
negatively charged groups in the same molecule. In aqueous solutions polyampholytes are known 
to precipitate near the isoelectric point and form micelle-like structures (globules) at the excess of 
either charge. Such globules maintain tendency to bind other charged macromolecules and particles 
[RRNetz, JF Joanny, Macromolecules, 31, 5123-5141 (1998)]. 

In our recent patent application [Prov. Appl. Ser. # 60/093,153] we described that gene 
transfer activity of DNA/polycation complexes can be substantially increased by addition into the 
formulation of certain polyanions. We confirmed the same phenomenon for cationic lipids 
[provision 60/150,160]. In this application we extend this principle into situation where DNA- 
binding polycation and polyanion are covalently linked thus forming. Polyanion of higher charge 
density can displace DNA from its complex with polycation while pAs with lower charge density 
form triple complexes [Y Xu, FC Szoka, Jr., Biochemistry, 35, 5616-5623, (1996), VS Trubetskoy, 
A Loomis, JE Hagstrom, VG Budker, JA Wolff, Nucleic Acids Res. 27, 3090-3095 (1999)]. 
Similarly, one can expect formation of DNA/polyampholyte complex in situation where polyanion 
block of the polyampholyte possess charge density lower than DNA; and release DNA from the 
complex with polyampholyte when polyanion block has charge density higher than DNA (Fig. 1). 
In the latter case, the internal pA-pC salt is formed. 



In some cases polyanionic blocker is a natural protein or peptide used for cell targeting or any other 
function. Polyanionic block can serve other functions too. For example poly(propylacrylic acid) is 
known for pH-dependent membrane-disruptive function [Murthy N, Robichaud JR, Tirrell DA 
Stayton PS, Hoffman AS, Controlled Release (1999) 61:137-43]. 



Fig. 1. DNA interactions with pC-pA block polyampholyte: binding (pA low charge density) and 
replacement (pA high charge density). 
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To demonstrate the principle we synthesized two block polyampholytes of linear 
polyethyleneimine (1PEI) with 1) polymethacrylic acid (IPEI-pMAA, high charge density pA) and 
polyglutamic acid (IPEI-pGlu, low charge density) and prepared their complexes with plasmid 
DNA (pCIluc). The sum and substance of this application that covalent complex between pC and 
pA can substantially enhance gene transfer activity as compare to the simple mixture. We describe 
the underlying phenomena in following examples: 

Example 1. Synthesis of IPEI-pMAA and IPEI-pGlu complexes. 

The following polyions were used for the reaction: 1PEI (Mw=25 kDa, Polysciences), 
pMAA (Mw=9.5 kDa, Aldrich), pGHu (Mw=49 kDa, Sigma). For analytical purposes pAs 
covalently labeled with rhodamine-ethylenediamine (Molecular Probes) were used for these 
reactions (degree of carboxy group modification < 2%). Absorbance of the pAs was used to trace 
pAs and conjugates during size exclusion chromatography. PMAA (or pGlu, 1 mg in 100 ul water) 
was activated in in the presence of water-soluble carbidiimide (EDC, 100 ug) and N- 
hydroxysulfosuccinimide (100 ug) for 10 min at pH 5.5. Activated pMAA was added to the 
solution of 1PEI (2 mg in 200 ul of 25 mM HEPES, pH 8.0) and incubated for 1 hr at room 
temperature. 

Example 2. Separation of IPEI-pMAA and IPEI-pGlu reaction mixtures using Sepharose 4B-CL 
column in 1.5 MNaCl. 

After the reaction completion equal volume of 3 M NaCl solution was added to the part of 
the reaction mixture. This part (o.5 ml) was passes through the Sepharose 4B-CL column (1 x 25 
cm) equlibrated in 1.5 M NaCl. Volume of the fractions collected was 1 ml. Rhodamine 
fluorescence was measured in each fraction. Linear PEI was measured using fluorescamine 
reaction. The amount of polyampholyte in the IPEI-pGlu reaction mixture is about 50% (Fig. 2). 




Fraction No 

Fig. 2 Isolation of IPEI-pGlu polyampholyte form the Example 1 reaction mixture. 

Example 3. HUH7 mouse liver cell transfection using DNA/lPEI-pA polyampholyte mixtures. 
Part of the polyampholyte reaction mixtures IPEI-pMAA and IPEI-pGlu were used to transfect 
HUH7 cells in culture. Non-covalent mixtures of IPEI with pMAA and pGlu mixed in the same 
ratios as for conjugates were used as the controls. Luciferase-encoded plasmid pCIluc (2 ug per 35 
mm well) was used for transfection in OPTIMEM (cell medium) and OPTIMEM supplemented 
with 10% bovine serum. Amount of polyampholyte added is indicated on the basis of IPEI content. 
Results of this experiment are shown on Figs 3 and 4. There is a strong enhancement of transfection 
for polyampholytes in case of weaker pA conjugate (IPEI-pGlu, Fig. 3.) and almost no difference in 
transfection abilities of conjugates and mixtures for stronger pA (IPEI-pMAA, Fig. 4) in 
accordance to Fig. 1 scheme. 



IPEI-pGlu covalent conjugate in HUH7 cells 
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Fig. 3 
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Transfection of HUH7 cells using IPEI-pGlu polyampholyte and mixture. 



IPEI-pMAA conjugate in HUH7 cells 
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Fig. 4. Transfection of HUH7 cells using IPEI-pMAA polyampholyte and mixture. 

We Claim: 

1 . A complex for obtaining gene transfer, comprising: a nucleic acid interacting with a 
polyampholyte. 



